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ADULTERATION OF INSECT POWDER. 


Almost from the time that it first appeared as an article of com- 
merce, insect powder has been subjected to adulteration with a great 
variety of substances. Flowers of other plants of the family Com- 
posite naturally suggested themselves for this purpose, particularly 
those of the genus “Chrysanthemum, to which the three species of 
genuine insect flowers ? belong. Of all the species of Chrysan- 
themum, C. leucanthemum probably has been one of those most often 
utilized for the sophistication of insect powder, and in the course 
of the examination of commercial insect powders for the Insecticide 
and Fungicide Board, its presence has been frequently detected. 
This plant, popularly known as “ oxeye daisy,” “ field daisy,” ‘* white 
weed,” and “marguerite,” is a common weed in many parts of the 
United States, and also grows wild in those regions in Europe where 
the Dalmatian insect flowers (C. cinerariefolium) grow. Its cheap- 
ness and ready availability have favored its use as an adulterant. 

The flowers have been the only part of the plant used for this pur- 
pose. These flowers, a regular article of commerce with the col- 


1“ Insect powder’’ consists of the powdered flower heads of any of the following spe- 
eies of Chrysanthemum: (1) Chrysanthemum (Pyrethrum) cinerariefolium (Trev.) 
Boce.; (2) Chrysanthemum (Pyrethrwm) rosewm Web and Mobhr.; (3) Chrysanthemum 
marshallii Aschers (synonym, Pyrethrum carneum M. B.). (Insecticide Decision 1, In- 
secticide and Fungicide Board, U. S. Department of Agriculture, August 26, 1911.) At 
the present time all of the insect powder obtained in the United States is of the first- 
named species. 
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lectors of crude drugs 1n certain parts of the southern United States, 
are gathered by people hving in the mountainous districts, who 
dry them, and then deliver them to country storekeepers in exchange 
for merchandise. When the storekeeper has accumulated a sufficient 
stock of “* medicinal” roots, herbs, barks, flowers, etc., he takes them 
into town, where he sells them to a dealer in these commodities. 
Occasionally a small lot may be sent directly by parcel post or 
express to the drug dealer by the original collector, but the usual 
channel is through the country storekeepers. The daisy flowers, as 
received by the drug dealers, are remarkably free from other plant 
material, and the quantity of adhering stalk is negligible, an occa- 
sional corncob or chicken feather being practically the only extra- 
neous material found with the flowers. 

A review of the literature shows that this species of Chrysanthe- 
mum has long been recognized as an adulterant of insect powder. 
Beringer (2)? Schrenk (29), and Unger (36) were the first to 
report the use of these flowers for this purpose. Others who include 
daisy flowers in the list of common adulterants of insect powder are 
Caesar and Loretz (4), Huber (17), Verneau (38), Tschirch and 

Oesterle (25), Durrant (1/1), Hockauf (16), and Hanausek and 
W inton (1). Siedler (37) states that the flowers of C. leucanthe- 
mum have been exported from Dalmatia for several years under the 
name, “ false insect flowers.” : 


USES FOR CHRYSANTHEMUM LEUCANTHEMUM. 


Schoepf (28), La Tourrette (29), Shecut (30), Rafinesque (25), 
Williams (40), Stearns (32), and Dragendorff (9) describe certain 
medicinal uses for Chrysanthemum leucanthemum. According to 
Cutler (7) and Shecut (30), the young leaves have been employed in 
salads. Merat and De Lens (2/7) of France and Porcher (24) of the 
United States state that no use is made of the plant in these coun- 
tries. Stearns (32), however, states that the flowers were used in 
medicine by the natives of Michigan in the early fifties. 

According to the United States Dispensatory (37), German cham- 
omile (Matricaria chamomilla L.) 1s sometimes adulterated with the 
flower heads of the common daisy, and Griffith (74) lists it as an 
adulterant or substitute for chamomile (Anthemis nobilis L.). 
Through an investigation of the subject in 1918, the writers learned 
that oxeye daisy flowers are used to a very limited extent in some of 
the New England States in the preparation of a “tea” for “ medici- 
nal” purposes. The daisy flowers collected in this country, how- 
ever, are used largely, if not exclusively, as an adulterant of insect 
powder. 


INSECTICIDAL ACTION OF CHRYSANTHEMUM LEUCANTHEMUM. 


Cantraine (5) learned in Ragusa that the Bosnians and Dalma- 
tians used (. lewcanthemum to destroy fleas, but fails to state what 
part of the plant served this purpose. It is quite probable that 
Cantraine mistook the flowers of C. cinerariefolium for those of 
C. leucanthemum because of their similarity. Garrigues (72) quotes 


“The numbers (italic), in parentheses, refer to the bibliography, page T. 
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Cantraine and an unnamed writer who states that the flowers, dried, 
pulverized, and used as the Pyrethrum caucasicum, have the power 
of destroying insects. An anonymous writer in the Gardeners’ 
Chronicle (1) ) states that the Spaniards burn the centers of these 
flowers in order to keep away gnats. 

Kalbruner (18), Beringer (2), Caesar and Loretz (3), Huber 
(77), and Riley (27) found powdered daisy flowers to be inactive as 
an insecticide. Scott and Abbott, of the Bureau of Entomology, 
United States Department of Apriculture, found powdered daisy 
flowers to be inactive against roaches, bedbugs, house flies, cabbage 
aphis, chrysanthemum aphis, nasturtium aphis, orthezia, and red 
spider. 

vite use of daisy flowers in insect powder is for no other purpose 
than to cheapen it. The extent to which this form of adulteration 
is being carried on made necessary a special study of this subject, 
with the view of establishing methods for its detection and quanti- 
tative estimation. Samples of the flowers of C. leucanthemum were 
collected for this purpose from various sources, mainly from the 
collectors of “medicinal” herbs in the mountainous regions of 
Virginia and North Carolina. 


CHEMISTRY OF CHRYSANTHEMUM LEUCANTHEMUM. 


More or less complete analyses of C. leucanthemum have been made 
by Goessmann (13), Millspaugh (22), Stone (33), Penny (23), 
Beringer (2), Thoms (34), and Dietze (8). The results obtained 
by them are given in Table 1. 


TABLE 1—Andlyses of Chrysanthemum leucanthemum L. 


| | | | 
| | | | | Phos-| pee 
: Source, LNitro-| | Fat | poees ue Man-} Wa- | Alco- | trole- 
Mcaesk of | Partof  |Mois-|* en, “Ash. (ether Crude ene ga- | ter | hol | um- 
-""* | sam- plant. | ture. 7 x. ex- | fiber | aes loxia. | Bese, | eX- | eX | ether 
ple. | | | N2] leranty, | |v’ | Mn. | tract.| tract.| ex- 
| | | id, | KO. “tract. 
2 | | P203;.| | 
| ery | | 
(PPA cmePe clash. cia) Ps cle\p euch aeh Cl. |e cr | acral och rect \wPect 
Goessmann.| Mass_| Whole plant_| 9.65 | 1.36 | 7.80 ; 2.57 |39.94 |......|...__.]..-..- [inser Fnete) hele 
Millspaugh _; W.Va)..... done ener Pedal awe Sees fae eee HOSA Se 2aSSa aes ee [sees jeeseee see re 
Stone....... ING 15 Eee dose: f= (Z7a005| 1.36 | 8.40 | 2.53 PZ RESO eee cee pare | eee ines a ee [pepe ee 
Penny...... Del. domes. 70.89 | 1.29 | 7.08 | 4.99 |28.16 |._.... Rae care ae” Suh Ne een 
Beringer (Go eee _ Flowers (ONE DC | | eee pONSOe 2268e|05 toa (Saeres esos Seen 13.43 | 9.45 | 3.37 
‘Thoms. <=; Cee aes Oeapaset (OMe Hever | 8.93 lest os [eee eee ee lene reste. = aa econ meee 
Dietze...... @)e ee o.: dO. 2: 709 Seon ah | 8990.18 3i76")2e-25- alls ee ae eae pee Sane ae | 5 2.46 
ie eee 152.25 
| | | | 


1 Jn those cases in which moisture is reported, the results for the other constituents are calculated on a 
moisture-free basis. 

2 Protein divided by 6.25. 

3 Ether of specific gravity 0.735 used. 

4“ Purest”? petroleum ether used. 

5 Petroleum ether used. 

€ Ether of specific gravity 0.720 used. 


In Table 2 are presented the results of analyses of the samples 
collected by the authors and obtained from drug collectors in Virginia 
and North Carolina during the summer of 1917. The analyses were 
made according to the methods of the Association of Official Aeri- 
cultural @hemicts. 
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TABLE 2.—Analyses of oxeye daisy flowers (Chrysanthemum leucanthemum L.) + 


{ | | | 
| [a | Petro Phos- 
ee Date | Mois- Nitro- | See Crude| Pen- | Ether leum- phorus ag 
tory Place collected. “collected. ture. | Ash. | in fiber. os el Bua } aa nese, 
NT : a > Mn 
N oO. HCl 3 | tract. P2O;. Mn. 
| ; | 
| j | (ae 
| 
28242 | Southwestern | CE ee aC (cls Cha Were ace: | Pool, | Pact: 4P th. 42. ae LP: ct. 
Winrginiase: 4c July,1917| 6.03 | 1.81 9.60 | 06.66.) 23.17 | 13.29 5.16 3. 66 0.85 0. 0087 
POON ae ee Oke ie Stic eer |r do. 6.95 | 1.80] 9.20}  .42 PAE ( (ele Beets Bee 5 Silat cae] =e ee - .0098 
DBPdA Se: do. ad Zedge oee diod-4) 1.87 1° 9.68] = 248) 23-49 J 2 4:59.) § S-DOMe ee . 0093 
28245 -|. <= - CQsa Stet ers g...do....| 6.78 | 1.91 | 10.12 AS 20H 22-03 a eoy, 4, 87 3. 46 8d | .0104 
PAs ga: | Fie an dO ese eo do....| 6.98 | 1.80 QD ApS SUM eco su eee as A(e] ou 0a te so ee 0096 
WS247- po 382 GO eee Gos --2]06250)- 4586 S CGT Sasulieesoy ease as AO 3 7ir SS Pipe eee | .0082 
DSOAS [eS One ee eae do@ 222] 7215] 1-95.) Seay 990122 coke ters 4.907 3.52 eee | .Q114 
DB24G Ale GO 35a | doe 1|hG ah 412 93-| 2990 60 :| 22.4012 o SiH ie Sees). ees we | .0101 
28250) te= 2 dO= 4a |...do- -| 7.18 | 1.94 9.44 -78 | 22.69 | 12.41 4.91 3.09; .8& .0090 
Di bs eee Oe Se eee [sed On 251268600 ale S4et- S286 FOS 24. O9E| Se ee 2 9 D5 die 1O0n| sae . 0083 
Der Oe Heeee dose Fee (2S 2d OR Eh s88r| el 9O0 9. 46 84. 22984 loa 4.96 S60) Eee ees 0096 
PAS POTB ra oe a2 Gots Se eee GO 3 2 4e83hi dees 9.54 Ad |ROORT ae 4. 80 3°02) eee 0088 
28256 | Western North 
Carolina..-.= June,1917 | 4.30 | 1.93 | 9.36 -98 | 22.63 | 12.95 4.02 3.18 69 ; 0113 
DOD OT Aes ee CON ee uly, 1917) 4.58 | 1.79 | 12.49 2.804 | 22.45 | 11.63 4.83 3.34 .81 | .0079, 
QBI5RG = ne Goa Moss: Aue 19EF Sole W821. FOR) 2252 24S AID OW Bop e ae Slot: -88 | .0072 
28396 Buncombe Co., | 
NEG. A ee Ore sel Seen LOT | SLO a4: 485) 22075 1e S38 Seiki spat .93 | .O110 
BW imation C022, 835-82 .-do...-| 8.09 | 1.66 | 9.90 | 1.26 | 21.04 | 11.99 | 5.33 3.50 -98  .0083 
28398 | Yancey Co., 
NGG ep ie July,1917 | 7.62 | 1.77 | 12.68 3.04 | 22.63 | 11.80 5. 34 3.80 -81 | .Q102 
28399 {2225 - Gotta Saat SCORES oii O25 ele G2 aIm eo sos -46 | 21.93 | 12.67 6. 27 4.46 88. .0083 
AA933 SNOGRNO WE oleae eee eee 4,82 | 10.02 -92 | 20.14 | 14.34 StS oh eee | c= be dete 
23020 | Markham, Va..| July,1915)_..... 2.23 | 10.45 edi en ue. oeelt Bee ee ee ee 
Maniniimes:. (poses 4.30 | 1.62 | 9.06 15 | 20.14 | 11.63 | 3.18 a. 3092) 2568ecOnr2 
Masamyini: Sicko ees 8.25 | 2.23 | 12.68 3.04 | 24.23 | 14.34 6.27 4.46 | .98 | .0133 
Average..._.. SE ee Fa 6.50 | 1.86 | 10. 06 T0222 5b 12-45 5.03 3.58 84. .0093 
! au ! 


1jJ. J. T. Graham, assistant chances Insecticide and Fungicide ig assisted in making re 
analyses reported in this table. 


TABLE 3.—Comparison of average analyses of C. cinerariefolium and C. leucan- 


themum L.* : 
Sample. Moisture | NeTroeen Ash.? Al | Crage 

C. cinerarizxjolium: Per cent. Per cent. | Per cent. Per cent. Wy "Pern cents 
Closed TO WETS S23 = Soe eee nee Cel Se renee 1.784 (103) | 7.20 (403) | 0.49 (103) | 22.09 (27) 
Openkiowers: 3622 =e ee eee 6.69 (17) 1. 267 (104) | 6.09 (104) - 26 (104) | 31.02 (28) 
SS LGTIIS Oho a ce Se So ee eee leedGon(ie) 4.90 (38) .50 (38) | 40.66 (27) 

| | 

C.leucanthemum: 

IPM OW ETS Goes ao! Se nie ea ag 6.50 (19) | 1.86 (21) | 10.06 (21) 1.02 (21) 22.56 (20) 
| 
_Petroleum- Phosphorus 
Ether | Manganese 
Sample. Pentosans.2, .— 2 ether pentoxid, Pee 4 
i * extract. pie P2052 Mn. 

C. cinerarizfolium: Per cent. Per cent. Per cent. Per cent. Per cent. ~ 
Closed flowers = = ee Sein 5 aka 16.66 (5) | 6.87 (6) 4.11 (5) 0.691 (34) | 30.0120 (22) 
Openthowerse esse, ee eee eee ee 21.11 (5) 5.81 (8) | 4.06 (8) . 532 (94) | 3.0076 (13) 
Stems: Seo eee ea oe. Jee en ole ei) 3522 (1) 4 1-9 G) . 234 (38) | 3.0100 (22) 

{ | i 

C. leucanthemum: | 
RUG Wers-kOsek: bot cee ee eee | 12.45 (11) |» 5.03 (20) |. -3.58 (19) |. .84 Gl) | . 0093 (19) 

| | 


1 These results, except those for manganese, are taken from U.S. Department Agriculture Bulletin 824, 
“Insect Powder,” by McDonnell, Roark, and Keenan, issued in 1920. 
2 The numbers in parentheses indicate the number of samples upon which the determination in question 


was made. 
‘‘Manganese in Insect Flowers and Insect Flower Stems,” J. Agr. Research (1917) 11: 81. 


Table 3 gives a comparison of analyses of the different commercial 
grades of insect flowers (“open ” and “ closed”) and insect flower 
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stems with those of the flowers of C. leucanthemum. 'The averages 
of all determinations are compared for each constituent. 

~The results in Table 3 show that the greatest differences in the 
chemical composition are in the phosphorus, ash, and pentosans, 
which are higher in the flowers of C. leucanthemum than in those of 
C. cinerariefolium. It is evident, however, that a chemical analysis 
alone is insufficient to show adulteration of insect powder with pow- 
dered daisy flowers. Such adulteration can be definitely determined 
only by microscopic examination. 


MORPHOLOGY OF CHRYSANTHEMUM LEUCANTHEMUM. 


The daisy plant is a typical Composite. It is a perennial, with 
nearly smooth stem, growing to a height of from 1 to 3 feet, and 
sparingly branched. The leaves are coarsely cut, the uppermost 
leaves being smaller than the lower ones and nearly entire. The 
flower heads consist of white ray flowers and yellow disc flowers. 
The invyolucral bracts are lanceolate, nearly smooth, with a narrow, 
chestnut-brown margin. The fruit, when mature, consists of very 
small achenes, with a black background and conspicuous white ribs 
running lengthwise of the fruit. There is usually a small tubercle 
or knoblike projection on the broad end, apparently the remains 
of the flowers (Pl. I, Fig. 2). 

Beringer (2) and Vogtherr (39) go into detail in a morphological 
description of field daisy flowers. 

Field daisy flowers occurring in insect flowers are much more 
easily detected than when in powdered form. The most positive 
character that can be relied upon for their detection is the fruit. 
Even in an immature condition, the fruit of the daisy does not re- 
semble that of Chrysanthemum cinerariefolium. The following 
compilation 1s given to serve as an aid in distinguishing between 
the fruits of C. cinerariefolium and those of C. leucanthemum (PI. 
I, Figs. 1 and 2). 

Dalmatian flowers—Achenes 5-ribbed; possess small - toothed 
crown; golden yellow in color; ray floret achenes more curved or 
arched than the disc floret achenes (PI. I, Fig. 1). 

Daisy flowers.—Achenes usually 10-ribbed; ribs very prominent, 
white, alternating with black stripes; tubercle or knoblike projec- 
tions on broad end of achene; achene much smaller than that of the 
Dalmatian flower (PI. I, Fig. 2). 


HISTOLOGY. 


Schrenk (29) claims to have found a positively characteristic 
structure of daisy powder in the small, several-celied hairs which 
he detected in considerable numbers on the apparently glabrous 
scales (Pl. II, fig. 4). Durrant (10) found difficulty in detecting 
daisy in genuine insect powder, and Beringer (2) could detect no 
difference microscopically between the two powders. 

However easily the hairs Schrenk has referred to may be detected 
on the unground involucral scales, their presence is very difficult to 
establish when the scales are powdered. Apparently the hairs are 
very fragile and are readily broken up in the process of grinding. 
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The achenes of Chrysanthemum cinerariefolium and Chrysanthe- 
mum leucanthenum are strikingly different in the powdered form. 
The achene tissues of the Dalmatian flowers (C. cinerariwfolium) 
are characterized by numerous crystals. On the other hand, the 
achene tissues of the daisy flowers (C. leucanthemum) exhibit no 
such crystals, but contain a notable quantity of a brownish-red mate- 
rial, the location of which is readily demonstrated in a cross section 
of the fruit. In a cross section of the achene, crescent-shaped struc- 
tures, corresponding to each of the 10 ribs, stand out very distinctly 
(Fig 

When the daisy flower heads are powdered, this brownish-red ma- 
terial contained in the crescent-shaped structures breaks up into 
irregular, angular fragments, sometimes attached to the surrounding 
tissues and sometimes separated from them. These fragments have 
a deep, brownish-red color 
and are clearly seen when 
the powder is warmed in 
a solution of chloral hy- 
drate in water (about 
te be 

Another diagnostic 
element is a portion of 
the tissue from the white 
ribs of the daisy achene. 
The outer portion of the 
rib consists, in radial sec- 
tion, of what are appar- 
ently epidermal cells. 
They appear to have a 
pahsadelike arrangement, 
consisting of narrow, 
thick-walled cells packed 
very closely together (PI. 
EPs: 2). This tissue, 
Fic. 1—Cross-section of daisy achene {illustrating which invariably ‘occurs 

crescent-shaped structures. ) in the daisy powder in the 
form of radial sections, serves as another means for detecting its 
presence in genuine insect powder. 

Experience gained in the comparative study of a large number of 

samples ground from insect flowers and from daisy flowers has 
emphasized the need for caution in placing reliance upon any histo- 
logical characters in the daisy flowers other than those of the achene. 
Other characters, with the exception of the T-shaped hairs of the 
Dalmatian flowers (PI. IT, Fig. 3) and the crystal-bearing stone cells 
of the achene, are too nearly like similar characters in insect flowers. 
While these hairs and crystal-bearing stone cells of the achene would 
furnish a means of identifying Dalmatian flowers in a mixture with 
other materials, they apparently offer no means of disclosing the 
presence of the daisy flowers when mixed with Dalmatian flowers 
Thus the presence of this brownish-red material (PI. I, Fig. +4) and 
the palisadelike epidermal cells (Pl. IT, Fig. 2) furnish a reliable 
means of detecting even small quantities of daisy flowers Ina mixture. 
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Fic. 1.—Achenes, Dalmatian flowers (x3). Fic. 2.—Achenes, daisy flowers (3). 


Fic. 3.—Achene tissue, Dalmatian flowers Fig. 4.—Achene tissue, daisy flowers (240). 
(130). 
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Fia, 1.—Crystals from achenes, Dalmatian 
flowers (magnified). 


Fig, 3.—Stalked hair, Dalmatian flowers 
(magnified), 


PLATE II. 


Fic. 2.—Achene tissue, daisy flowers (180). 


Fig. 4 —Hairs, daisy flowers (350) 
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No attempt has been made to describe the other parts of the daisy 
flower in detail, the scope of this bulletin being limited to those differ- 
entiating tissue elements which might be detected readily in an 
insect powder adulterated with powdered daisy flowers. A brief de- 
scription of the diagnostic tissues of the achenes of the Dalmatian 
flower (C. cinerariefolium) and of the daisy flower (C. leuwcanthe- 
mum) follows: | 

Dalmatian flower achene—Characterized in the powder by rec- 
tangular patches of hard sclerenchyma tissues, strongly lignified and 
possessing numerous clinorhombic crystals which exhibit a great 
variety of colors with crossed nicols. In older flowers (open flow- 
ers) isolated stone cells are very common (PI. I, Fig. 3; Pl. I. 
Frat); 

Fain flower achene.—Characterized in the powder by irregular 
dark-red fragments of variable size, which are very evident when 
the powder, after being cleared in chloral hydrate solution (about 
1:1), is examined under the microscope; also by closely packed 
palisadelike tissue with thick walls and narrow lumina, usually 
present in radial section in the powder (PI. I, Fig. 4; Pl. I. Fig. 2). 


‘ SUMMARY. 


While there are certain differences in the chemical composition of 
Chrysanthemum cinerariefolium and Chrysanthemum leucanthe- 
mum, a chemical analysis is insufficient to show adulteration of insect 
powder with daisy flowers. 

Adulteration of insect powder with powdered daisy flowers can be 
definitely determined by microscopic examination. Powdered daisy 
flowers are distinguished by (a) irregular dark-red fragments of 
the achene, and (0) palisadelike cells comprising the costal tissue of 
the achene. 


LITERATURE CITED. 


(i) ANONYMOUS. 
Insecticides.” In Pharm. J. (1871), 31 (3d ser 2): 530. 
(2) BERINGER, G. M. 
The Hungarian daisy as an adulterant of insect powder. Jn Am. J. 
Pharm. (1889), 61 (4th ser.. 19) : 14. 
(3) CAESAR AND LORETZz. 
Chrysanthemum leucanthemum. In Pharm. Ztg. (1889), d4: 396—-T. 


Insektenpulver. In Pharm. Ztg. (1898), 43: 325. 
(5) CANTRAINE, —. 
Note sur le Chrysanthemum Leucanthemum, considéré comme spécifique 
contre les puces. Jn Bul. acad. roy. sci. Belg. (1841), 8 (pt. 2): 
234. 
(6) COLLIN, EUGENE. 
A study of the anatomy of insect fiowers. Jn Pharm. J. (1901), 67 (4th 
ser.. 13) : 474-6, 503-6, 601-5. 
(7) CUTLER, MANASSEH. 
An account of some of the vegetable productions, naturally growing in 
this part of America. Bull. 7, Reproduction Series 4, Lloyd Library 
. of Botany, Pharmacy, and Materia Medica, p. 483. Cincinnati, 1903. 
(S) Dierze, F. 
Zur Werthbestimmung des Insektenpulvers. Pharm. Ztg. (1899). AA: 
196. . 
(9) DRAGENDORFF, G. 
Die Heilnflanzen der Verschiedenen Vélker und Zeiten, D.. Glom stUtt 
gart, 1898. 


BULLETIN 799, U. S. DEPARTMENT OF AGRICULTURE. 


DURRANT, GEORGE R. ; 
Insect powders of commerce. Jn Am. J. Pharm. (1897), 69: 359-366. 


ges powders of commerce. Jn Pharm. J. (1897), 58 (4th ser., 4): 
506. 
GARRIGUES, SAMUEL S. 
On insect powder. Jn Proc. Am. Pharm. Assoc. (1871), 19: 506. 
GOESSMANN, C. A. 
Dalmatian insect powder: C.leucanthemum. In 9th Ann. Rept. Board 
of Control, Mass. Agr. Exp. Sta., 1891, p. 317. Boston, 1892. 
GRIFFITH, R. E. 
Medical botany, p. 287. Philadelphia, 1847. 
HANAUSER, T. F., and Winton, A. L. 
The microscopy of technical products, 1st ed.. p. 323. New York, 1907. 
HockauF, —. 
Z. oesterr. Apoth.-Ver., p. 81, 1903. Abstract in Jahresb. Pharm. 
1903), 38 2239: 
Huser, E. J. 
Adulteration of insect powder. Jn Bull. Pharm. (1899), 13: 253. 
KALBRUNER, HERMANN. 
Ueber die insektenvertilgende Wirkung einiger Pyrethrumarten. Jn 
Z. oesterr. Apoth.-Ver. (1874), 12: 542-3. 
La TOURRETTE, —. 
Démonstrations élémentaires de botanique, vol. 3, p. 65. Lyon, 1796. 
MARKOE, GEORGE F. H. 
Plants useful as insecticides. Jn Proc. Am. Pharm. Assoc. (1871), 19: 
115-6. 
Merrat, FE. J., and Dre Lens; A. J. 
Dictionnaire universel de matiére médicale, et de thérapeutique gén- 
érale, vol. 1, p. 441. Bruxelles, 1837. 
MILLSPAUGH, C. F. 
Your weeds and your neighbors: Part I, weeds as fertilizers. W. Va. 
Agr. Exp. Sta. Bull. 19 (1891), p. 123. 
PEN Ny, rs: 
C. jleucanthemum and Erigeron annuum. In Rept. Chemist, 8th Ann: 
Rept. Del. College Agr. Exp. Sta., 1895-6, p. 159. 
PORCHER, FRANCIS PEYRE. 
Medicinal plants of South Carolina. Jn Trans. Am. Med. Assoc. (1849), 
Bee tO. 
RAFINESQUE, C. S. 
Medical flora ; or manual of the medical botany of the United States of 
North America, vol. 2, p. 208. Philadelphia, 1830. 


REHMANN, —. 
Nouveau J. med. chir. pharm. (1819), 5: 209. 
Riv Co Vv. 
Pyrethrum. Jn 4th Rept. U. S. Entomological Commission (1885), p. 
180. 


SCHOEPF, DAVIDIS. 

Materia Medica Americana Potissimum Regni Vegetabilis. Erlangae, 

1787. Reprint in Bull. 6, Reproduction Series 3, Lloyd Library of 
Botany, Pharmacy and Materia Medica, p. 125. Cincinnati, 1903. 
SCHRENK, JOSEPH. 
Pharmacognostical notes: No. 6. Insect flowers. Jn Am. Druggist 
(1889), 18: 42. 
SHECUT, JOHN L. E. W. 
Flora Carolingwensis, vol. 1, p. 394. Charleston, 1806. 
SIEDLER, P., and JUTTNER, E. 

Uber Produktion, Handel, Verfiilschungen und Priifung des Dalmatiner 
und Montenegriner Insektenpulvers. Jn Ber. pharm. Ges. (1912), 
22: 408. ; 

STEARNS, FREDERICK. 

The medicinal plants of Michigan: Chrysanthemum Leucanthemum ; 
Pyrethrum parthenium. In Proe. Am. Pharm. Assoe. (1858), 7 
2535, 296. 

Stone, E. P. 

Composition of oxeye daisy. Jn 5th Ann. Rept., N. H. Agr. Exp. Sta., 

1892-3, pt. 2, p. 189. 


a 
aa 
¥ 


Oey 


(34) 
(35) 


(40) 


ADULTERATION OF INSECT POWDER. 8) 


THoms, H. 
Untersuchung von Insectenpulver. Jn Chem. Ztg. (1890), 14; 1284. 
TscHIRCH, ALEXANDER, and OESTERLE, O. 
Anatomischer Atlas der Pharmakognosie und Nahrungsmittelkurf@e, 
Flores pyrethri, pp. 171-174, table 40. Leipzig, 1900. ~ 
UNGER, H. 
Adulterated insect powder. Jn Chemist Druggist (1890), 36: 347; 
Yearbook Pharmacy, 1890, p. 173. 
UNITED STATES DISPENSATORY; 20th Ep. (1918), p. 689. 
VERNEAU, VICTOR. 
Etude sur les pyréthres. Thése presentée et publiquement soutenue A 
Ecole Supérieure de Pharmacie de Montpellier, April 9, 1892, p. 54. 
1 plate. 
VoGTHErRR, M. 
Zur Diagnose offizineller Kompositenbltiten und ihrer Verwechselun- 
gen: Chrysanthemum. In Ber. pharm. Ges. (1897), 7: 48-50. 
WILLIAMS, STEPHEN W. 
Report on the indigenous medical botany of Massachusetts. Jn Trans. 
Am. Med. Assoc. (1849), 2: S95. 


ORGANIZATION OF THE U. S. DEPARTMENT OF AGRICULTURE. 


Secretary of Agriculture______ eee aieers 2 HENRY OC. WALLACE. 

Assistant Secretary______ ek eS Ce We RuGsunye 

Director 0}; (SGCLrenipiG awh aan ea BE) -Ds BAG: 

Director of Regulatory Works] sas 

Weaerner BUC Gil 2 eas 2 Raia ee uotes Seana CHARLES F.. Marvin, Chief. 
Bureau of Agricultural Heonomics_____~ Henry C. Taytor, Chief. 
Bureau Of LATA OU INAWS Hy ae eee JOHN R. MOHLER, Chief. 
Bureau of Plant Industry_ ONT IAM Ace tAyOR. Cie le 
FOrest- SCTUCC Soe ee Se ea W. B. GREELEY, Chief. 

Bureau of Chemistry_—_ Uo 2 = WALTER - Ge CAMPBELL, -Aciing Chief. 
Bureau of Soils_ Ww sy Seg sO Vite TONG WW ELIE Ake ILE le 
Bureau Oo} HiNVOMmOlLOg == sea sete Anes L. O. Howarp, Chief. 

Bureau of Biological: Surveys = 232 WW NEESON. Chie]. 

Burean Of RUG K0Cd Saas a ae THOMAS H. MAcDonatp, Chief. 
Fired Nitrogen Research Laboratory___. F. G. Cortrety, Director. 
Division of Accounts and Disbursements. A. ZAPPONE, Chief. 

DiDiS1ON Of PUOCOWOTS Saar e Epwin C. Powe t, Acting Chief. 
EO GY oe ye Bethe LS ICUAREBELGR cob ARN TDS LUO ranaiaiis 
States Relations Service re Le A OE RU RS Une eon 

Federal) HOrieulteuralsb OGnd “aig aire me C. L. MariattT, Chairman. 
Insecticide and Fungicide. Board. =="). J. K. Haywoop, Chairman. 


Packers and Stockyards Administration CHESTER Morrity, Assistant to the 
Grain Future Trading Act Administration_ Secretary. 
OGiGE OfAtRELSOMCTIOT eee ae ee eee R. W. WixiiAMs, Solicitor. 


This bulletin is a contribution from 


; 2s 
sureau of Chemistry... -----.___. WALTER G. CAMPBELL, Acting Chive. 
Microchemical Laboratory_————____- B. J. Howarp, in charge. 
Insecticide and Fungicide Board________ J. K. Haywoop, Chairman. 
10 
! 
WASHTIINGLYON : GOVERNMEN' PRINTING OFFICE ¢ 1928 


